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

Basedon theknowledgecapital theory, thearticle attempts toconducta researchon theevaluationof theelectric
powerenterprise’sknowledgecapital.Firstlythispaperexplainedthetheoryofknowledgecapital,andanalyzedthe
particularity of thepower enterprise.Thenwe constructed an evaluation index systemon thebasis of structureof
knowledgecapitalandalsoestablishedafuzzycomprehensiveevaluationmodelbasedonmembershipconversion.
Thecasepresentedprovesthatthismodelisfeasibleandsimpleandtheresultofappraisalispracticalandreliable.
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
The management of the knowledge capital is a hot issue of the modern enterprise’s management.
Knowledgecapitalisthesourceofenterprisecorecompetence,andknowledgemanagementisaneffective
means for the formation of enterprise’s core competence. In order to improve power enterprises’
competitiveness, we must take the knowledge capital management as the center of the enterprise’s
management.Therefore,itisimperativeforpowerenterprisestostrengthenthemanagementofknowledge
capital.Theliterature,whichappliesmodernmanagementmethodstomeasureandevaluatetheknowledge
capitalandcorecompetence,isespeciallydeficiency.
Currently, power companies which have the high levels of knowledge capital are the crucial
determinantsofthecorecompetitiveness.Thisarticle,whichdeterminestheweightsoftheindexbyAHP
and constructed an evaluation index system on the basis of structure of intellectual capital and also
establishedafuzzycomprehensiveevaluationmodel,pointsoutthedirectionforelectricpowerenterprise
tocultivateit’scorecompetence.
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


Theevaluation indexsystemofknowledgecapitalconstruction is acomplex systematicengineering.
Edvinssondivided theenterpriseknowledgecapital intohumancapital andcapital structure.K.E.Sveiby
Professordividedknowledgecapitalintoemployeeability,internalstructureandexternalstructure.Oneof
theemployeesandtheaforementionedabilityofthecontentandscopeofhumancapital thesameasthe
internalstructureofanenterprisemanagementinstitutions,theorganization'sinternaloperationalcapacity,
while the external structure is an enterprise with customers, supplier relationships and other external
organizationsandcooperationcapabilities.
Power industry is one of themost important the national basic industries. Comparedwith various
industries and the national economy ,electricity companies has many unique features in the business
processesandoperatingenvironment, therefore,constructingtheelementsofitsknowledgecapital index
systemmusttakeaccountofcharacteristicsoftheseindustriesinordertomakeourresultsmorescientific
andreasonable.Tosumup,therearemanyspecialmainareas.Firstly,becauseofthecharacteristicsofits
production,consumption,powercompany’sgeneration, transmission,distributionandsubstationisbeing
carried out simultaneously. This feature requires a high degree of integration of the management of
information integration. Every part of business and production process is a combination of interrelated
organisms. For these reasons the power company requires more highquality managers and engineers;
Secondly,Mostpowerenterprises suchaspowercompaniesandpowerplantare far from theeconomic
andculturalcenter.Theconstructionoftheenterpriseculturelacksofmoreattentionforalongtime,andit
caneasilyformsaculturaldesert;Themaintenanceandimprovementofthestaffloyaltyhasalwaysbeena
problemforhumanresourcesmanagementofpowerenterprises;Comparedwithanyotherindustries,the
safe production problem is themost important thing among all tasks in power enterprises .At last the
cultivationofcorporationstrategyawarenessisparticularlyimportant.
According to the analysis of knowledge theories, and combined with the reality of China’s power
enterprise,thisconversiondividedtheelementsofknowledgecapitalintothefollowingfourparts:human
capital,organizationalcapital,technologycapitalandmarketcapitalization.
Human capital is the important one for knowledge capital and it will be inspected from education,
professional qualifications, jobrelated knowledge, workrelated capacity, professional assessment etc;
Organizationalcapitalincludesofallthenonhumanresourcesintheorganization,itistheorganization’s
structural own implicit knowledge. Organizational capital is the potential value of organizations, and
usuallyitiscomposedofthemanagementprocess,managementphilosophy,corporateculture;Technical
capital refers to various technical, such as applicationability, capacitybuildingandconversioncapacity
thatappliesto theoperationofenterprises;Marketcapital is thecapitalwhichcomesfromthecustomer
relationship.Basedontheaboveanalysis,thisarticlewillmaketheKnowledgeCapitalbrokendowninto
fourelements,eachelementbrokendownintofourindexes,atotalof16indicators.Asshownbelow:
TABLEI. THEKNOWLEDGECAPITALINDEXSYSTEM













 
Humancapital
1 
Employeeloyalty
11 
Professionalstaffretention
12 
Thequalityofemployees
13 
Thecoretechnologypeopleshare
14 

Organizationalcapital
2 
Enterprise'sstrategicconsciousness
21 
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

Theculturalleveloftheenterprise
22 
Comprehensivemanagementinformationsystem
23 
Thecoordinationbetweendepartments
24 

Technologycapital
3 
Technicalabsorbingandinnovationcapability
31 
Productionmanagementability
32 
Productionsafety
33 
Knowledgeexchange
34 

Marketcapitalism
4 
Themarketshare
41 
Geographicalposition
42 
Enterpriseimage
43 
Abilitytoopenup
44 


Suppose the evaluation objective  and factor set 1{ , , , , }    =   , the factor subset
1{ , , , , }      =   .
Supposethecommentset 1{ , , , , }    =   .Usually,gradeofcomment 1 isthetopandgradeof
comment  thelowest.

Based on the expertise and 19 scale method in Analytic Hierarchy Process, we can ascertain the
weight set of first grade parameters 1{ , , , , }    =   andweight set of second grade parameters
1{ , , , , }      =   .
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


Through constructing membership function ( )µ , ascertain the membership µ ( 1,2, , ) =  
which is the  th parameter  in subset  ( 1, 2, , ) =   to the  th evaluation grade  in the
commentset .Andthus,thefuzzyrelationmatrixofsecondgradeparametersisasfollows:
1 11 12 1
2 21 22 2
1 2
     
     

     

µ µ µ µ
µ µ µ µ
µ µ µ µ
   
   
   
= =   
         


    



AscertainWeightofClassification.
Giventhemembershipofsecondgradeparameters,calculatetheweightofclassificationofsecond
gradeparametersasfollows:
                
1

  

α ν ν
=
= ∑                  (1) 
     
1
11 log
log

  



µ µ
=
= + ⋅∑ ( 1, 2, , ) =        (2)
Ascertainthe  thComparableValue
Whentheweightofclassification 0α = ,whichmeanssecondgradeparameter  hasnovalue
totheevaluationgradeclassificationoffirstgradeparameter,theredundancycan’tbeusedtocalculate
the membership of the objective. For this reason, we definite the  th membership effective
classification value and it’s short for the  th effective value. Considering differentweight of these
parametersmay lead to  theffectivevaluecan’tbecompared,wealsodefinite the  thcomparable
valueasfollows:
     α µ= ⋅ ⋅ (3)
AchieveMembershipConversion
Accordingto  thcomparablevalue,calculatethe  thcomparablesumandgetmembership µ ,
whichismembershipoffirstgradeparameter  :
            
1

   

  α µ
=
= ⋅ ⋅∑     (4)                                       

1

  

 µ
∆
=
= ∑  ( 1, 2, , ) =  (5)
Now,wegetthefuzzyrelationmatrixoffirstgradeparametersasfollows:
1 11 12 1
2 21 22 2
1 2
 
 

   

µ µ µ µ
µ µ µ µ
µ µ µ µ
   
   
   = =   
      


    


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

Followingthesamecalculationstepsintroducedin2.4,andwecanultimatelygetmembershipvector
oftheobjective : [ ]1 2( ) µ µ µ µ=  .

Suppose the corresponding quantified value set of the comment set 1{ , , , , }    =   is
{ , 1, ,1}  = −  and corresponding quantified value of other evaluation grade is between the values
givenabove.Evaluationresultofobjective is:

1
( ) ( )

 

  η µ
=
= ⋅∑  ( 1, 2, , ) =  (6)
Themorethevalue ( )η  iscloseto  ,thehighertheevaluationgradeis;themorethevalue ( )η  
near 1,thelowertheevaluationgradeis. 

Nowtakeapowerenterpriseasacasetoevaluateitsknowledgecapital,theevaluationindexsystemis
showninTable1.Inthiscase,foreachenterprisewehaveadoptedtheindexscoresmeasuremethod,the
highestscoreofeverysecondgradeparameterindexis5pointsandthelowestscoreis1point.

Now, basing on thedata information got from a listed company by an interview surveywe use the
fuzzycomprehensiveevaluationmodelabovetoevaluateitscorecompetencecondition:
Commentset { , , , }   = very good .
Suppose the evaluation objective  and factor set 1 2{ , , , }   =  , and the factor
subset 1 2{ , , , }      =  .Where 4 =  4 = 

Set Z weight of
 respectively 1 2 3, , ...,     = ， then the corresponding weight vector
{ }1 2 3, , ...,     = for the same set of  weights  respectively, 1 2 3, , ..., ω ω ω ω Corresponding to the
weightvectors { }1 2 3, , ..., ω ω ω ω ω= 
For expert questionnaire, each index is calculated the judgment matrix, below the power enterprise
knowledgecapitalevaluationindicators
1 2 3 4 )(B、B 、B、B theweightcomputationexamplefor:
TABLEII. THEAHPJUDGMENTMATRIX










 1 1/5 1/3 2

 5 1 2 3

 3 1/2 1 2

 1/2 1/3 1/2 1
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

Fourevaluationindexofjudgmentmatrixareasfollows:
1 1/ 5 1/ 3 2
5 1 2 3
3 1/ 2 1 2
1/ 2 1/ 3 1/ 2 1

  
 
=  
  

The calculation of the feature vector is[0.1307,0.4840,0.2713,0.1140], thematrix of the consistency
λmax=4.1777.Calculatingtherandomconsistencyratio 0.012 0.1 = < ，Thereforethisjudgmentmatrix
isconsistent.ItscharacteristicvectorfortherelativeweightvectorsofIndicators：
{0.1307,0.4840,0.2713,0.1140} = 
Inthesameway,wecanget:
2
1 3 5 8
1/ 3 1 4 6
1/ 5 1/ 4 1 3
1/ 8 1/ 6 1/ 3 1

  
 
=  
  


3
1 4 6 7
1/ 2 1 2 3
1/ 6 1/ 2 1 2
1/ 7 1/ 3 1/ 2 1

  
 
=  
  

4
1 2 6 4
1/ 2 1 3 5
1/ 6 1/ 3 1 2
1/ 4 1/ 5 1/ 2 1

  
 
=  
  


Thenagainthateachindexlayertocompute:
1 ： max 4.1620λ = ， 0.0540 0.1 = < ， [ ]1 0.5462,0.1626,0.2167,0.1140ω = 
2 ： max 4.0419λ = ， 0.0157 0.1 = < ， [ ]2 0.4873,0.3165,0.1310,0.0652ω = 
3 ： max 4.0648λ = ， 0.0243 0.1 = < ， [ ]3 0.4650,0.3273,0.1342,0.0736ω = 
4 ： max 4.1177λ = ， 0.0441 0.1 = < ， [ ]4 0.6614,0.2041,0.0843,0.0502ω = 

Here, we take the parameter 11 (Employee loyalty) as an example to illustrate how to get the grade
membershipofsecondgradeparameters:
According to the overall state of the industry the enterprise belonged to and together with the
experiencejudgeofmanagers,givethestandardvalueofevaluationgrade  whichiscounterpartwith
parameter 11 : 1 11( ) 5  = , 2 11( ) 3.75  = , 3 11( ) 2.5  = , 4 11( ) 1.25  = . Thus, construct membership
function 11( )µ .Seefigure1.
1
1 2 5 5
1 / 2 1 4 4
1 / 5 1 / 4 1 1
1 / 5 1 / 4 1 1

  
 
=  
  

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


Figure1. Membershipfunctionofstaffalility
Uponinquiry,itshowedthatthecompanygivestheactualvalueofstaffabilityis2.8andwecanget
themembershipparameters belongs to grade 3 is 0.77 , themembershipparameter belong to grade 2 
is 0.23 .Bythesameway,wecangetmembershipvectorofotherparameters,andallofthemconstitute
followingfuzzyrelationmatrixofsecondgradeparameters:
1
0 0.23 0.77 0
0.84 0.16 0 0
0.24 0.76 0 0
0.19 0.81 0 0

 
 
 
=  
  

2
0.71 0.29 0 0
0.59 0.41 0 0
0 0.89 0.11 0
0.80 0.20 0 0

 
 
 
=  
  

4
0.60 0.40 0 0
0.88 0.12 0 0
0 0.18 0.82 0
0.20 0.80 0 0

 
 
 
=  
  


Putthedataaboveintotheevaluationmodel,throughmembershipconversion,wegetthemembership
vectoroftheobjective: [ ]( ) 0.5493 0.3686 0.0821 0 µ = 
Supposethecorrespondingquantifiedvaluesetofthecommentset 1 2 3 4{ , , , }    = is {4,3, 2,1} = ,
andsotheevaluationresultoffinancialsituationinthisexampleis:
4
1
( ) ( ) 3.3851 

  η µ
=
= ⋅ =∑ （7）
Theresult3.3851isnearestto 3 ,soweconcludethatthecorecompetencesituationofthisenterprise
belongstothegrade 2 whichshowsthatthepowerofintellectualcapitalismoreabundant,andhavethe
strongcoreability.

This paper uses AHP and fuzzy comprehensive evaluation to establish a comprehensive evaluation
model of knowledge capital based on membership conversion. It applies the model to analyze a
knowledgebased company. Because of the uncertainty and fuzziness nature of the enterprise core
3
0.61 0.39 0 0
0.91 0.09 0 0
0 0.15 0.85 0
0.19 0.81 0 0

 
 
 =  
  

   
4  3  2  1 
0
1
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

competence appraisal criterion, evaluation methods should take scientific and practicability into
consideration.Thefuzzycomprehensiveevaluationmodelbasedonmembershipconversiongiveninthis
article solves the irrational andnoneffective issueofmembership conversion in the appraisal process.
Theapplicationof thismodel toenterprisecorecompetenceappraise fully reflects thenatureofmulti
factor,fuzzinessandcomprehensiveinthisevaluationcourseanditalsoenrichtheappraisalapproachin
thisfield.
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